The thermal and thermwxidative degradation of thermoplastic vinyl polymers has been studied extensively. However, there are several features which are either controversial or not understood clearly. From dynamic thermogravimetric (TG) studies in our laboratory we have observed that in thennooxidative degradation, although it starta at lower temperatures compared to thermal degradation, the rate of main degradation (between 20 and 80%) is always higher in the latter case. Such an observation borne out by a few literature TG curves, but no explanation whatsoever is available for this anomaly. In this letter we attempt to carry out a systematic TG study on few vinyl polymers in N2 and O2 to explain this behavior. It may be pointed out that here we deal with an empirical comparison of the overall average degradation data (based on dynamic TG), which do not represent a comparison of the actual degradation rates based on the main chain links of the polymers.
where E is the activation energy of degradation, R is the gas constant, and x, and T, represent the fraction of overall average degradation that has occurred and the temperature (in K), respectively, corresponding to the maximum rate ( d d d n , , of degradation. For convenience, we call eq. (4) the maximum rate equation in the text. The maximum rate of overall degradation can be calculated from eq.(4), p r e vided E and n are known, while xm and T, can be obtained from a dynamic TG run.
The literature E and n values for PP, PB, and PS are given in Table I except for thermal degradation of PB owing to the lack of any reported value. It may be pointed out that in the literature the kinetic studies on polymer degradation mostly center around evaluation of activation energy without paying much attention to the frequency factor or order of reaction. In the absence of authentic n values for the polymers used in the present study, the order of reaction was taken as unity. It has been reported that thermoplastic polymer degradation generally follows first-order kinetics.2 From the literature, the average value of E was derived from the range of similar E values quoted by various authors (see Table I ). The E values for PP, PS, and other similar polymers are in the range of 50-70 kcal/mol for thermal degradation. An approximate value of 60 kcal/mol was therefore taken for the thermal degradation of PB.
TABLE I Activation Energies for Polymer Degradation from Literature

Polymer
Atmosphere Activation e n e r e (kcal/mol) value.
-
TG thermograms of polymers are shown in Figure 1 in Nz and 0,. 
The successive values of x and T ( K ) are chosen from experimental TG curve a t the smallest possible intervals, 80 the above approximation is valid. The maximum rate (dx/dT ) , and corresponding x, and T, (the average of the two x ' s and T's used to calculate (dx/dT ) , by using eq.(5)) are obtained by using a simple FORTRAN program run on a DEC1090 computer. The maximum rate so obtained is designated as the experimental (dx/dT 1, and is listed in Table 11 . From these x, and T, values and the average E values (Table 111 , (d+/dT )
, is calculated by using the maximum rate equation for n taken to be unity. These are presented as calculated (dx/dT ) , values in Table 11 . In the case of oxidative degradation of PP and PS, although the reaction involves two steps, only the first step is considered for evaluating (dx/dT 1 , since the second step involves degradation of char. Table I1 shows that the calculated (dx/dT I,,, is always higher in N, compared to 4. The experimental (dx/dT 1 , shows similar behavior. Thus it can be said that for the polymers examined in the present investigation, maximum rate values in N, (Table   II) shows that they are comparable in a few 7 , but deviations occur in others. The exact reasons for this mismatch are difficult to pinpoint at this stage. However, it is likely that it might be due to the assumption that n is unity in all cases. Accurate calculation of n is therefore needed to throw light on this aspect.
The present results have obvious implications for the study of thermal and therme oxidative degradation of vinyl polymers. That the initiation in oxidative degradation is much easier compared to thermal degradation is obvious. This leads to the conclusion that faster (dx/dT ), , , in N2 is related to the propagation step. Investigations of the propagation step of thermal and thermo-oxidative degradation may perhaps yield fruitful information and increase our understanding of the degradation mechanism of vinyl polymers.
